Cell cycle control by p53 in normal (3T3) and chemically transformed (Meth A) mouse cells. I. Regulation of p53 expression.
In addition to controlling the transition of resting normal cells from the G0-state of the cell cycle into S-phase, expression of the cellular protein p53 also seems to be necessary for the proliferation of cycling normal cells in an as yet undefined manner. To further elaborate the role of p53 in growing cells, we analysed p53 expression and its regulation in cells going into, and after release from, growth arrest at the restriction point (R-point) in the G1-phase of the cell cycle, induced by isoleucine depletion. Since growth arrest at the R-point is subject to internal control mechanisms of the cell cycle, this approach allowed us to include in our analyses normal Balb/c 3T3 fibroblasts, as well as cells of the chemically induced Balb/c fibrosarcoma cell line Meth A, expressing mutated p53. Isoleucine depletion induced a viable growth arrest at the R-point in cells of both cell lines, marked by a synchronous shut-down of DNA synthesis when the cells went into growth arrest, and a synchronous resumption of DNA synthesis after a lag period of about 2-4 h when the cells were released from growth arrest, as well as a shift to a G1 DNA content at the R-point. p53 expression in both cell lines showed a phenotypically similar regulation, as its synthesis was specifically reduced at the R-point. At the molecular level, however, p53 expression in growth arrested 3T3 cells was controlled at the transcriptional/post-transcriptional level, whereas control in growth arrested Meth A cells seemed to be at the level of mRNA translation. After release from growth arrest, p53 synthesis in both types of cells was rapidly restored, preceding resumption of total protein synthesis, and exhibiting a p53-specific profile.